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CASE STUDY FOR EXAM 
SANParks Reservation System 
 
SANParks is SA's national game parks organization. There are parks in virtually every province, of which 
the Kruger Park is the best known one. The parks are all well equipped with every facility a tourist can 
imagine. In every park there are a number of individual camps containing huts or tents; restaurants, 
convenience stores, swimming pools and other recreational facilities. A tourist can book for the more 
luxury huts or apartments, for "standard" huts or tents; there are also stands available for caravans, or 
would a tourist prefer, there are spaces to erect a private tent. In every camp there are game rangers 
and other employees taking care of the needs of guests. For security purposes, every camp is in radio 
contact with head office, making it possible to report any suspicious incident.  
SANParks have a very strict policy and rules to be obeyed by guests. Gates open and close at specific 
times, depending on the season; vehicles have to keep on public roads; nobody may get out of a vehicle 
except at allocated places; there is a strict speed limit; animals may not be fed; trash may not be 
disposed along the roads; inside a camp it has to be quiet and no trash may be strewn.  
 
When booking for a visit to a game park, a potential tourist can use the SANParks website at 
www.sanparks.co.za. Before making a reservation, the tourist has to login and register as user, receiving 
a unique id and password. The GUI of the website has the following main menus: About Us, Parks, Maps, 
Reservations, Payments,  Contact Us, Help and search. 
 
When making a reservation, the following details are needed per reservation: 
Reservation for the park: 
 Name of the responsible person for the tourist  group 
 ID of the responsible person 
 Contact details: 
 Telephone number 
 Cell number 
 Address 
 Number of people in group 
 Name of the game park 
 Date of entry to the park 
 Date when leaving the park 
Reservation for a camp: 
A reservation is made per camp. When a tourist/group wants to move to another camp, a separate 
booking has to be made for that camp.  
 Name of the camp in the park 
 Date of entry to the camp 
 Date when leaving the camp 
 Overnight facilities required: 
 Type of bungalow, apartment, hut camp tent, caravan, own tent 
 Tariff for each type of facility 
 Total cost for camp 
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The cost for each reservation for a camp is added to get the total amount for all camps, giving the cost 
for the park, which is displayed on the Payments screen. 
It is possible to pay for a reservation doing an EFT to SANParks' bank facility. After a successful 
reservation, the itinerary can be printed. As confirmation of the booking, a reference number is issued 
to the user for reference purposes. It is possible to cancel a reservation not later than 3 days before 
entering the park. 
On arrival at a gate of the relevant park, the leader of the group has to go to the counter where a clerk 
will assist the leader to complete the necessary documentation. The clerk checks the reservation 
number and registers the vehicle's registration number on the system. There is also an entrance fee for 
the vehicle and a daily rate of R50 per vehicle. The tourist has to pay at the counter. When all the 
formalities have been concluded, an entrance permit is issued, containing the permit number, the 
leader's name, the registration number of the vehicle, the number of people in the group, the date of 
entry and the date of departure.  
The party travels to the camp where the reservation has been made. There they have to report to the 
office where the id number of their sleeping facility will be allocated. Reservations for the restaurant 
have to be done at the restaurant. 
When departing from a camp, they have to be signed out. For security purposes, the next camp has to 
be notified of their expected arrival time.  
When leaving the park, the permit has to be cancelled at the exit gate. 
 
 
QUESTION 1: Software Development Models     (10) 
Q1.1:          (5) 
Name the 5 framework activities of software development.  
 
Q1.2:          (5) 
By drawing a diagram, indicate how these activities can be organized in terms of an evolutionary process 
flow. 
 
 
QUESTION 2:  Case Study: SANParks     (43) 
Q2.1:          (18) 
Develop  use-case diagram(s) for the tourist  solution domain of the SANParks organization. You have to 
develop these diagrams on Level 1 (main functions) and Level 2 (more detailed functions for each main 
function). 
Note: 
All active actors are to be placed to the left of the diagram; all passive actors are to be placed to the right 
of the diagram. 
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Q2.2:          (10) 
Design the database for the tourist solution domain of the SANParks organisation, giving the different 
tables involved and in each table the keys (primary key, secondary key(s), foreign key(s)), and the 
different fields in the table. It is not necessary to populate the database. 
Note: Example of a table: 
Use the following notation for your answer. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
FK: Name of FK1 
PK: Name of PK 
Name  of table 
FK: Name of FK2 
Data field:  Name of datafield1 
Data field:  Name of datafield2 
Data field:  Name of datafield N 
Data field:  etc...etc... 
Names of key fields 
Names of data fields 
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Q2.3:          (15) 
Develop the sequence diagram for the visitor solution domain of the SANParks organisation. 
Use the following notation: 
 
 
 
 
 
 
 
 
 
 
The interpretation of the above example is that Actor1 sends an action indication to Actor3 
 
QUESTION 3: Call Return Modules       (14) 
Q3.1:          (10) 
For the tourist domain as described in the case study, design the modular Call-Return structure used for 
partitioning the system into modules. 
Note:  
Use the following structure for your answer: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Actor1 Actor2 Actor3 Etc...etc... Actor n 
Action 
Main module 
name 
Sub module 
name 1 
Sub module 
name 2 
Sub module 
name 3 
Sub-Sub 
module name 
1 
Sub-Sub 
module name 
2 
Etc...Etc..... 
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Q3.2:          (4) 
With reference to the above structures, indicate: 
(a) The meaning of cohesion in one of the above modules (choose any one); 
(b) The meaning of coupling between any two of the modules (choose any two). 
 
QUESTION 4: GUI Design        (20) 
Q4.1:           (5) 
Give the theoretical layout of a typical Web App GUI interface by drawing a diagram and annotating the 
components. 
 
Q4.2:          (15) 
Using the principles of the layout given above, design the Reservations  Page of the SANParks web 
site. 
 
 
QUESTION 5:  Error Detection      (15) 
According to theory, software development takes place in steps. In each step there are errors the 
developer has to cope with. The source of these errors can be identified as: 
(1) Errors passed on from a previous step. 
(2) Errors generated due to the carry over of errors from the previous step.  
(3) Errors due to the development of new code in this step. 
(4) The total number of errors generated in this step. 
(5) Errors detected in this step. 
(6) Errors passed on to the next step. 
 
 
Assume the following table indicates how errors are detected and resolved in developing a software 
system: 
EINs=number of errors passed in from previous step Df = detection factor in % 
Ed=Number of errors detected in this step 
Ed=Et * Df 
 
Number of errors passed out to next step: 
EOUTs =Et – Ed 
EOUTs = Et(1 – Df) 
Amplification factor: Af = 1:x 
Ea=number of newly generated errors due to 
amplification of new code in this step 
Ea = EINs * Af 
En= number of newly generated errors in this step 
Et =total number of errors 
Et =EINs + Ea + En 
 
BTP22B2 2014      5 NOVEMBER 2014     MAIN EXAM 
7 
 
Assume the following values represent 3 steps in the development of a software system: 
The values given in the steps represent the current values of the factors. 
For the problem at hand, the following parameters are given: 
 
Step 1: 
Af: 1:1.25; 
EINs = 0; 
Df = 0%; 
En = 5; 
 
Step 2: 
Af: 1:2.5; 
Df = 60%; 
En = 25; 
 
Step 3: 
Af: 1:1.25; 
Df = 90%; 
En = 5; 
 
What you have to do: 
 Draw a table with three columns (one for each step); 
 For each step, calculate: 
(1) EINs; 
(2) Ea; 
(3) Et; 
(4) Ed; 
(5) EOUTs; 
  
BTP22B2 2014      5 NOVEMBER 2014     MAIN EXAM 
8 
 
QUESTION 6:  Cyclomatic Complexity      (15) 
The following flowchart is given to indicate the logic of some algorithm. For the purposes of this 
question, the exact meaning of the components of the flowchart is not important.  
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What you have to do: 
Use the above flowchart to develop a flow graph. Using this flow  graph, calculate the Cyclomatic 
Complexity of the flowchart V(G), giving the number of paths through the system. Note that there are 3 
formulas for V(G). Use all of these formulas; they should give you the same answer. 
 
===oooOOOooo=== 
 
 
 
 
